We study the willingness to compete of 588 children and teenagers aged ten to seventeen. We replicate the gender difference in tournament entry choices usually found in the literature for adults. We then show that policy interventions like quotas and preferential treatment help to close down the gender gap without leading to losses in efficiency, during or after a tournament. Given that differences in competitive behavior are prevalent from an early age, the application of interventions to promote females in competitions may be desirable already at early stages to promote equal chances for women on labor markets later on.
Introduction
Motivated by the well-known fact that labor market outcomes -even in highly developed countries -are often characterized by gender imbalances in terms of earnings or career advancement, a recent body of literature has investigated gender differences in competitive behavior as a potential explanation for these imbalances (see, e.g., Gneezy et al., 2003; Niederle and Vesterlund, 2007; Wozniak, 2012; Datta Gupta et al., 2013; Andersen et al., 2013) . These studies show that men are generally much more likely than women to self-select into competitive environments, ceteris paribus.
1 The gender gap in competitive behavior appears to form already at a very young age and to persist throughout childhood and adolescence, especially in highly developed countries (Booth and Nolen, 2012; Cardenas et al., 2012; Almås et al., 2013; Andersen et al., 2013; Sutter and Glätzle-Rützler, 2015) .
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In this paper, we examine the effects of policy interventions aimed at closing down this gap already in childhood and adolescence. In particular, we consider the following interventions in the spirit of affirmative action: Minimum Quotas, which determine a minimum representation of women among the winners of a tournament, and Preferential Treatment, which, as the name suggests, amounts to an explicit advantage given to female participants of a tournament over their male competitors. 3 We study the effects of these two kinds of policy interventions on the competitive behavior of girls and boys in three different age brackets between 10 and 17 years of age. The motivation behind our research is the following: Given that differences in competitive behavior are prevalent from a very early age, the application of interventions to promote females in competitions may be desirable already at early stages during a child's education and upbringing, insofar as these can bridge the gap between girls and boys in their attitudes towards competition.
1 It must be noted, however, that a number of studies suggest that this gender difference may not be systematic and that it depends on various factors such as the sample considered. For instance, Charness and Villeval (2009) do not find evidence of a consistent gender gap in a non-student population including seniors, while Gneezy et al. (2009) show that competitive attitudes can vary greatly among different cultures. 2 Gneezy and Rustichini (2004) and Dreber et al. (2011) study competitive behavior not in terms of self-selection but of performance in response to competitive pressure. While the former study finds a significant gender gap with boys increasing their performance more than girls in Israel, the latter fails to replicate this finding in a Swedish sample. As far as the willingness to compete is concerned, there also exist some mixed results. A number of studies show that the willingness to compete is influenced by the educational attainment of the parents (Almås et al. (2013) as well as the task (Cardenas et al., 2012 , Dreber et al., 2014 . Culture also plays a major role, with competitive behavior differing substantially among countries (Andersen et al., 2013 , Cardenas et al., 2012 . In developing countries, neither Zhang (2013) nor Khachatryan (2012) have found a systematic gender gap in the willingness to compete. Overall, in highly developed countries a gender gap in the willingness to compete typically exists among children, while in developing countries this is not the case or the gap emerges only later in life (Anderson et al., 2013) . 3 See Fang and Moro (2010) for a historical overview and formal treatment of affirmative action policies.
The existing literature has studied gender differences in the competitive behavior of children and adolescents (as in Sutter and Glätzle-Rützler, 2015) , and it has made significant steps towards identifying the effectiveness and the efficiency properties of policy interventions to the benefit of women (as in Balafoutas and Sutter, 2012; Villeval, 2012; Niederle et al., 2013) . It has, however, only evaluated such policies in laboratory experiments that use samples of adult participants. 4 In this present study, we aim to combine the approaches of the above studies in order to draw some lessons on the effects of policy interventions on competitiveness in a sample of children and adolescents. Compared to previously mentioned studies on adult populations, we are able to consider three different age groups and identify how the gender gap in the willingness to compete develops across age and which policy interventions work best at a particular age.
Our reasons for concentrating on two particular policies -minimum quotas and preferential treatment -are twofold: first, the literature has shown that these two policies are very effective in closing down the gender gap in competitiveness in the case of adults.
Second, they are both often encountered in practice. For instance, quotas are sometimes encountered in civil service or in national parliaments, guaranteeing that a specified fraction of job positions is occupied by women. Preferential treatment schemes are implemented both in the public and the private sector. A tie-breaking rule favoring women in the case of two job applicants with equal qualifications can be interpreted as a form of preferential treatment.
Children and teenagers do not typically encounter such interventions in their daily lives.
Nevertheless, there exist many opportunities, especially within the education system, to implement such policies already for children and teenagers. For example, quotas could be introduced in the election of student councils to guarantee an equal representation of girls and boys. Furthermore, class ranks could be separately computed for girls and boys and awards given to both the best performing boy as well as the best performing girl. In fact, one very recent example of introducing quotas for 18 year olds in Austria is the introduction of an equal number of men and women to be admitted into the Medical University of Vienna as students of medicine. All over Austria, about 10,200 high school graduates compete for 1,530 slots to study medicine, and the Medical University of Vienna is the first university to apply a strict quota rule (see -in German -http://oesterreich.orf.at/stories/2540175/).
We "take the lab to the classroom", running experiments with a sample of 588 children from secondary schools in Austria. The children are pupils in three different grades:
the 5 th grade corresponds to the age group of 10-11 years of age, the 8 th grade to the age group of 13-14 years, and the 11 th grade to the oldest age group in our sample, 16-17 years of age.
After exposing our subjects to a piece-rate and a tournament compensation scheme for their performance in an experimental task, we let them choose in a third stage the compensation scheme that they prefer, thus eliciting their preferences with respect to competition. We differentiate between a control treatment of no policy intervention, a treatment with minimum quotas, and one with preferential treatment. Then, in order to estimate the impact of policy on productivity after the tournament, we let the subjects perform in a team task after they have been exposed once more to a competitive environment. In such a framework, total team production gives us a measure of productivity after the tournament has been concluded and its winners are known. The rationale behind this team task is to evaluate the effects of policy interventions on efficiency in the longer run, i.e., on the eagerness of team members to contribute to total production after the tournament under the three different institutional regimes that we consider (no intervention, minimum quotas, preferential treatment).
5
The paper reports two main findings. First, while there is a strong and significant gender gap in the willingness to compete in the control treatment (with boys competing much more often than girls), this gap is small and generally insignificant in the treatments with a policy intervention. This result holds for all three age groups and indicates that the two policies under consideration are effective, that is, they achieve their goal of a more equal gender balance in competitive behavior. Digging a bit deeper into the effects of policy, we find that these mostly apply to girls in the two younger age groups, and boys in the older group. Besides these effects, competition entry choices are also strongly influenced by confidence (beliefs about one's relative performance) and, not surprisingly, by ability.
We then evaluate the efficiency of interventions along three dimensions. The first dimension relates to the ability of the two winners of a tournament, which depends on the profile of those participants who choose to compete as well as on the tournament's rules. The second dimension relates to the performance and earnings of participants under different regimes, and the third dimension considers productivity after the tournament. Then, the second important finding of the paper is that policy interventions do not entail efficiency costs. The higher entry rates of high-ability girls into the tournament are more than enough to 5 Mollerstrom (2012) , for instance, finds that a quota system based on arbitrary group assignment reduces cooperation as measured by contributions into a public good.
compensate for an inevitable cost due to the selection rules, so that at the end of the day preferential treatment as well as minimum quotas result in a slightly "better" (i.e., more productive) pool of tournament winners compared to the control treatment. Moreover, total team output after the tournament is, if anything, slightly higher in the two treatments with a policy intervention. Hence, we have gathered enough evidence to argue that changing the rules of the game in order to help girls is not detrimental to efficiency, and it is an effective instrument when the goal of policy is to close down the gender gap in competition entry rates.
The findings of this paper are in many ways similar to Balafoutas and Sutter (2012) , who find that certain types of affirmative action -a minimum quota system and two forms of preferential treatment -have a strong impact on women's willingness to enter competitions.
Besides closing down the gender gap in tournament entry rates, these policies are then evaluated in terms of efficiency and they are found to be at least as efficient as the control treatment of no intervention -a result which is also found in Niederle et al. (2013) for the case of quotas. Hence, we are able to replicate the key messages in Balafoutas and Sutter (2012) for the case of adolescents. In light of the findings by Harbaugh et al. (2001) , who
show that children as young as age 7 already choose rationally and respond to incentives systematically, we believe it is not surprising that our results match those found in adults.
However, it is interesting to note that our children and adolescents react to the given incentives (policy interventions) although they most likely have not encountered such interventions in real life before.
Some important differences to Balafoutas and Sutter (2012) remain, however: First, we use a different measure of post-tournament efficiency, namely a team production exercise.
This exercise captures the extent to which group members can successfully work together after a tournament, and has the advantage that it is quite straightforward and easier for children to understand than the minimum effort game used in Balafoutas and Sutter (2012) .
Second, we study the effects of affirmative action for three age groups and detect some differential effects by age. Finally, we believe that it is important to know how interventions apply to the younger population under consideration. As a matter of fact, in most industrialized countries, teenagers around the age of 14 or 15 years often have to make important decisions, such as whether to continue in school -and in which educational direction -or enter the labor market and start working. Such decisions have long-lasting consequences, in particular for young person's subsequent professional career and thus their life-time earnings and socio-economic status in society (Card, 1999) . For instance, Buser et al. (2014) and Zhang (2013) show that there is a link between subjects' willingness to enter a competition in experiments and their choice of education track.
The rest of the paper is organized as follows. Section 2 describes the experimental design. Section 3 presents the experimental results, and section 4 concludes the paper.
Experimental design
Our design builds on the seminal paper by Niederle et al. (2013) and on Balafoutas and Sutter (2012) . In all three treatments described below, the task consisted of adding three two-digit numbers in a limited time period of two minutes. At the beginning of the experiment pupils were randomly assigned to groups of six, with three boys and three girls in each group. All groups went through five different stages and each stage was only introduced and explained
after the previous one had ended. Subjects were not allowed to use calculators, but could use scratch paper or do the additions off the top of their head. After each calculation subjects were informed whether it was correct or not, and then the next problem was shown. The five stages in the experiment were the following:
Stage 1 -Piece rate. Each subject received €0.40 for each correct calculation; this payment was independent of the other group members' performance. Stage 3 -Choice. Every group member could choose whether he (or she) wanted to solve the calculations under a piece rate scheme (as in Stage 1) or a tournament scheme. If the tournament was chosen, then a subject's performance was compared to the other group members' performance in Stage 2 6 and the rules for determining the winners differed across treatments as follows:
1. Control treatment (CTR). The winners were the two group members with the largest numbers of correct calculations, regardless of gender.
6 Using the other group members' past performance has several advantages. First, tournament entry decisions do not depend on a subject's expectation about the other members' entry decisions, but only on the subject's beliefs about own ability. Second, Stage 2 performances are competitive performances, and thus a subject competes against others when they were also exposed to a competitive payment scheme. Third, entering competition does not impose externalities on others. In principle, this means that Stage 3 is an individual decision making problem. Note that this scheme also implies that it is possible that all group members entering the competition in Stage 3 may win or all lose since they are competing against the others' performance in Stage 2.
Preferential Treatment (PTR)
. Each girl's performance was automatically increased by one unit (i.e., one correct calculation). Using the augmented scores for girls, the rules of the control treatment applied, meaning that there were no further restrictions on the gender composition of the two winners.
3. Minimum Quotas (QUO). In this treatment, the rules required that there be at least one girl among the two winners of the tournament. This implied that the best performing girl was a winner for sure. The second winner could either be a boy -if he performed better than all other boys and better then the second-best girl -or a girl -if the second-best girl performed better than all boys.
All treatments were run in a between-subjects design. It is important to stress that subjects did Stage 5 -Team task. This task was identical in all treatments. Subjects had to add up two-digit numbers again. However, the payment scheme was such that each correct calculation was worth €0.40 for the group in total and then split equally among all group members. Hence, each member's effort within a team can be substituted by the effort of every other team member. We use the total group performance in Stage 5 in order to evaluate the impact of interventions on a group's joint performance after a competition has been 7 These endowments for winners and losers apply to students in the 11 th grade. The endowment was 60% thereof for 8 th graders (thus €1.8 for winners and €0.6 for losers) and 40% thereof for 5 th graders (thus €1.2 for winners and €0.4 for losers). These proportions were chosen since the average weekly pocket money of 8 th graders (5 th graders) is roughly 60% (40%) of 11 th graders' pocket money. Table 1 . The three treatments per grade and school were run at the same time. Therefore, before the start of the experiments we randomly assigned students to one of the three treatments. Each treatment was run in a separate classroom, so that subjects of different classes (but of the same grade) participated in the same treatment and this was public information for all students. The explanation of the experiment was done orally but followed a fixed script (see Appendix). During the illustration the experimenters frequently paused and allowed students to ask questions, which were privately answered by the experimenters or one of the research assistants. Before the start of each stage a short summary of the most important facts of the next stage was distributed to each student. The duration of a typical session was roughly 100 minutes (which is equivalent to two school hours in Austria). 
Results

Performance in the experimental task (Stages 1-5)
Consistent with previous studies, we find that the number-adding task is gender neutral in terms of performance. Figure 1 shows the performance of boys and girls by stage and treatment, separately for each grade. The figures reveal that boys generally give slightly more correct answers than girls do in grades 5 and 8, while girls outperform boys in the oldest age group (grade 11). In any case, these differences are very small and not statistically significant for any age group and in any of the five stages of the experiment. The fact that we do not detect any significant differences in performance means that eventual differences in competitive behavior must be attributable to factors other than ability. Not surprisingly, we observe that boys as well as girls improve their performance over time, i.e., from one stage to the next. This is to some extent driven by the stronger incentives in the stages with a tournament compared to Stage 1, but it is also indicative of learning effects. Indeed, there is a relatively strong increase in aggregate performance between stages 2 and 4, which both entail compulsory competition (6.65 vs. 7.38 correct answers; p < 0.01, Wilcoxon signed-rank test).
Moreover, performance naturally increases with age, especially between grades 5 and 8. 
Competition entry choices and policy effectiveness (Stage 3)
In the absence of policy interventions (treatment CTR), we are able to replicate the findings of Sutter and Glätzle-Rützler for Austria (2015) , in the sense that there is a significant gender gap in tournament entry choices in children and teenagers. In Stage 3, the proportion of boys who choose the tournament payment scheme for their performance in the control treatment lies between 35% (in grades 5 and 8) and 63% (in grade 11), while the share of competitionoriented girls never exceeds one quarter. These percentages are shown in the first column of Table 2 . It is noteworthy that the gap widens with age and it becomes more strongly significant.
Comparing boys' and girls' competition entry choices across columns (treatments) in Table 2 gives an overview of the effectiveness of our two interventions in closing the gender gap in competitiveness. The magnitude of the effects is perhaps striking: Preferential treatment leads to a reverse gender gap, with girls competing much more than boys in grades 5 and 8, and slightly more in grade 11. Quotas also lead to slightly higher (albeit not significant) entry rates for girls compared to boys, with the largest difference in the eighth grade. Overall, we observe that both interventions, and particularly preferential treatment, have a strong impact on the choices of girls in our sample. Similarly, both treatments discourage boys from competing in Stage 3 (with the exception of QUO in the 5 th grade). The overarching pattern is that the two policies under consideration are particularly effective in the 8 th and 11 th grade in terms of achieving their goal of eliminating the gender gap in competition entry choices and the resulting underrepresentation of girls in the tournament.
Indeed, in those two grades, both interventions are associated with tournament entry rates that do not differ significantly by gender. For the younger pupils in the 5 th grade, the quota restores the balance in entry choices, but preferential treatment leads to a large reverse gender gap. This can probably be explained -at least partly -by the fact that the one additional correct answer given to girls is a larger proportion of performance for that age group, meaning that the one additional correct answer has a larger impact on the likelihood to win in the youngest age group. 
Gender differences in confidence
The fact that -barring policy interventions -boys are more likely than girls to choose the tournament in Stage 3 is to a large extent attributable to differences in self-confidence and self-assessment. Although we have seen that girls are not worse than boys in terms of performance, the differences in the self-assessed ranks for Stages 1 and 2 are very large, with boys reporting lower (i.e., better) ranks than girls (p < 0.01, Mann-Whitney tests for both elicited ranks). An interesting question is the origin of these differences in confidence: are boys (girls) over (under) confident, or is it both? The first two rows in Table 3 report the means of the variable Δrank, defined as the difference between the actual and the selfreported rank. We see that boys are overconfident while girls are slightly underconfident, particularly in their self-assessment for Stage 1. Broken down by age group, overconfidence for boys is mainly driven by the oldest group in Stage 2. Underconfidence in Stage 1 is, in turn, only significant for the girls of the oldest age group. Accordingly, the gender difference in confidence is increasing with age, which is consistent with the widening gap in tournament entry choices reported in Table 2 . Table 3 .
A further useful, and remarkable, insight from the last three rows of Table 3 is that the gender gap in tournament entry is significant even for those subjects in the control treatment who rank first or second in the second stage of the experiment. This means that even the best girls (those performing in the best quartile) have a much larger aversion against competition than the best-performing boys. At the same time, there is a reverse gender gap for the two treatments with an intervention (significant in the case of QUO)
Regression analysis of competition entry choices
We proceed to show a number of probit regressions, with the purpose of econometrically identifying the effects of policy on competitive behavior by age group. Columns (1) to (3) in Table 4 fit the following regression specification to each of the three grades:
The dependent variable choice (1 if a subject chooses competition in Stage 3, 0 otherwise) is regressed on a gender dummy, the two policy (treatment) dummies, the interaction terms between gender and policies, and the following two control variables denoted by C': correct2, which is a subject's competitive performance in Stage 2, and guesswin2, which captures the perceived probability of winning the tournament. ) (  is the cumulative distribution function of the standard normal distribution.
Table 4 about here
The first thing to note is that, abstracting from the effects of policy and controlling for performance and the perceived probability of winning the tournament, the gender gap in competition entry choices -captured by the variable female -increases in strength and gains statistical significance as we move from the younger to the older pupils in our sample, with girls being almost 40% less likely than boys to choose the tournament in the eleventh grade, ceteris paribus. This is consistent with the frequencies reported in Table 2 Table 4 . Moreover, the joint coefficient female+female*PTR (female+female*QUO) measures the gender gap in tournament entry choices in treatment PTR (treatment QUO). As the significance levels of these coefficients reveal, and as we have already said earlier in this section, both policies generally lead to a closing down of the gender gap, with the notable exception of preferential treatment at the youngest age group, where a reverse gap emerges. 9,10 Note that Table 4 presents the magnitude and significance levels of the four joint coefficients mentioned above, but omits the values of the two interaction terms (female*PTR, female*QUO). The reason is that Stata does not correctly calculate marginal effects and p-values of interaction terms in nonlinear models (see Ai and Norton, 2003) . We have corrected for this and we report directly the tests on the joint coefficients, which are relevant for our analysis.
Based on these results, one can discern the following pattern regarding the effects of policy interventions on competitive behavior. First and foremost, both policies are effective, which means that they achieve their explicit target of closing down the gender gap in tournament participation -sometimes even exceedingly so. In the two younger age groups (5 th and 8 th grade), the policy effects work their way mostly through the choices of girls, encouraging them to compete more often than they otherwise would. However, the picture changes in the 11 th grade, where policy -and in particular quotas -affects boys more strongly than girls, reducing the proportion of tournament entrants among them. Even though both channels result in the same outcome of a more equal gender balance in competition, the qualitative difference is important because it may imply a very different profile of participants in the voluntary tournament of Stage 3. This, in turn, has implications for the efficiency of the tournament.
In general, it is noteworthy that the effects of the two policies on the willingness to enter the tournament largely differ by age. Although this result is interesting, it is not straightforward to explain with our dataset. One possibility could be that it is driven by heterogeneous effects of beliefs on entry decisions among different age groups; however, this explanation is ruled out if one considers full versions of the Table 4 regressions which include interactions between beliefs, policies, and age. 11 One explanation for the pattern we see in treatment PTR could be the following: In that treatment, the one bonus point given to girls is a larger share of total performance among younger pupils, and conversely a smaller share for the older girls, which means that the effect of the additional bonus point should generally be decreasing with age -as is indeed the case.
Policy efficiency
We consider three alternative notions of efficiency, namely candidate selection, total earnings and performance, and post-tournament performance.
Policy efficiency I: Candidate selection
From the standpoint of aggregate social welfare and abstracting from individual preferences regarding the actual process of competition, one would want the best performers within a group to enter (and win) the competition. Whether winning the competition amounts to being employed for a job or given a promotion, it is profitable for the employer and efficient from an economic point of view if the winners are the candidates with the highest ability. The impact of our policy interventions on this aspect of efficiency cannot be known a priori. We have seen that entry rates for girls increase strongly as a result of policy, while the decrease in boys' entry rates is not as strong. Since girls are on average not less skilled than boys, the more equal gender balance in entry rates in treatments PTR and QUO should then also increase the proportion of high performers entering the competition. On the other hand, there is a countervailing effect of the policy mechanism per se on the selection of the winners:
given the identities of the candidates, both policies favor girls and may result in highperforming boys being passed by.
We estimate the overall impact of policy interventions on candidate selection by comparing the mean ability of all winners in the tournament of Stage 3 in each of the three treatments. In Stage 3, both aforementioned effects -the entry effect and the pure selection effect -are at play, and therefore it is interesting to see which one prevails. The figures are shown in Table 5 . We measure a candidate's ability by means of his (her) performance in Stage 1, which is unaffected by exposure to competition. 
Policy efficiency II: Earnings and performance
Besides the success of a tournament in selecting the most qualified candidates as winners, different tournament formats may lead to variations in the total earnings of the participants.
Earnings are a measure of efficiency in the sense that they represent the total surplus earned by all members of a group (those who entered competition and those who did not). For instance, one must account for the possibility that interventions lead to too much competition, so that too many subjects enter the tournament in Stage 3, earn nothing, and reduce efficiency (girls under preferential treatment may provide for such a scenario). Moreover, tournament efficiency may be measured by means of total output, which in our design is given by the performance of all participants. Compared to section 3.3.1, this measure takes into account not only the identity and performance of the two winners in Stage 3, but also the performance of the remaining four members in a group. 
Policy efficiency III: Post-tournament performance
We now turn our attention to the last notion of efficiency under consideration, namely the total performance of a team after the tournament has taken place and the winners have been publicly announced. In the team task each member's output can be perfectly substituted by another member's output, so that all payoffs are determined entirely by the sum of efforts from all group members. Individual incentives for solving the number-adding problems are now much lower (one sixth) compared to Stage 1 (piece-rate) and even lower compared to the stages with a tournament, but -like in a social dilemma situation -each problem solved benefits all six group members.
Standard theory predicts that a subject's contribution into team production depends on his (her) own ability as well as on the cost of effort, so that subjects should either not try to performances using the full sample. It turns out that the slight aggregate increase in team productivity in the treatments with a policy intervention is driven by both groups of subjects to a more or less equal extent -in treatment PTR, for instance, winners contribute to the team 7% more compared to CTR, while the same percentage difference is 6.3% for losers.
Conclusion
In a sample of 588 children and teenagers aged between ten and seventeen years we have been able to replicate the standard finding of a strong and significant gender gap in the willingness to compete in a math task, with boys choosing to enter a competitive environment much more often than girls. We have then examined two policy interventions. Under minimum quotas, it is guaranteed that within each experimental group of three girls and three boys, one of the two selected winners is female. Under preferential treatment, girls are given an extra bonus point when entering the competition.
In our treatments with a policy intervention the gender gap in tournament entry choices is small and generally insignificant. This result holds for all three age groups (5th graders, 8th graders and 11th graders) and indicates that the two policies under consideration are effective, in other words that they achieve their goal of a more equal gender balance in competitive behavior. The fact that these interventions are effective indicates that the gender gap in competitiveness is something that can be changed with appropriate instruments. For instance, one way to think about minimum quotas is that, by guaranteeing the best-performing girl to be one of the winners, they partly transform the tournament into a same-sex competition. This closes down or even reverses the gender gap in the willingness to compete, in line with the findings on competitive performance from Gneezy et al. (2003) . A second important finding of the paper is that policy interventions do not lead to efficiency costs. We have considered three different notions of efficiency. Two of those refer to efficiency during the tournament, in the sense that they measure the ability of the two winners and the average per capita performance and earnings under different regimes. The third notion refers to efficiency after the tournament, measured by means of total output in a post-competition team task. Our results indicate that quotas as well as preferential treatment do not reduce efficiency -in fact, there even exists some evidence in support of efficiency gains.
Hence, we have gathered enough evidence to argue that changing the rules of the game in order to help girls is an effective policy instrument, which is not detrimental to efficiency.
Given that differences in competitive behavior can be prevalent from a very early age (Sutter and Glätzle-Rützler, 2015) , the application of policy interventions to induce females to enter tournaments may be desirable already at early stages during a child's education and upbringing, insofar as they may bridge the gap between girls' and boys' attitudes towards competition. Implementing educational programs in kindergarten or school could in fact be much easier than reaching grown-ups with policy interventions. A very important decision which adolescents face is the choice of their education. Buser et al. (2014) and Zhang (2013) show that subjects who have a higher willingness to enter a competition in experiments are more likely to choose a more demanding -and in expectation more profitable -education track than subjects who are less willing to compete. A natural policy implication of our results would be to intervene in this important decision in order to encourage girls to choose more competitive fields of education. One possible example would be to implement quotas when selecting candidates for male dominated studies such as engineering.
Finally, we would like to conclude with a word of caution: The above statements should not necessarily be interpreted as a normative appeal for the application of interventions favoring girls and encouraging them to compete at a young age. Such an appeal would have to evaluate the impact of interventions on some social objective function, which should include the utility of all parties involved. What our results have shown is that, provided that the goal of policy is indeed to close down the gender gap in competition entry rates, then quotas as well as preferential treatment in the school can be very good instruments in order to achieve this goal. Moreover, one must keep in mind that our study cannot shed light on the potential long-run implications of affirmative action policies for children, as it only shows how boys and girls change their behavior in response to the implementation of different rules during the experiment. A valuable extension would therefore involve investigating whether exposure to competing because of the interventions changes competitive preferences or whether the gender difference in tournament entry rates returns once the affirmative action is eliminated. *, **, *** denotes significance at the 10%, 5%, 1% level respectively.
Tables and Figures
Δrank: Wilcoxon signed-rank tests on the restriction Δrank=0.
guesswin2 and last four rows: chi-square tests on gender differences Instructions were memorized by the experimenter and orally presented in class. From time to time the instructor paused and let the subjects raise their hands for questions. All questions were answered privately. Originally the instructions were in German. An English translation of the instruction is presented below.
Welcome to our game. We thank you for your participation. This game will have a duration of 2 school hours with no breaks. In this game you can earn money. During the experiment, you and the other participants will be asked to make certain decisions. Your own decisions as well as the decisions of the other participants will determine your payment from the experiment, according to the rules that will be described in what follows. That's why it is important that you understand the rules of the game. I will frequently stop the explanation in order that you can ask your questions. If you do have a question, please raise your hand. One of us will then come to you and answer your question privately. From now on, please don't speak to your neighbor and listen carefully. The experiment will be conducted on the computer. You make your decisions on the screen. All decisions and answers will remain confidential and anonymous. You will receive your money at the end of the game.
Everybody ok so far? Leave time for questions.
The game consists of 5 stages. One of the first four stages (1-4) will be randomly selected for your payment. On top of that also the fifth stage will be paid out. The random selection of one of the first four stages will be done like this: We have brought along 4 cards, numbered from 1 to 4. At the end of the game one participant will draw one of the four cards. The card drawn will determine the stage which is relevant for payment. Your total earnings from the game will be the sum of your payments for the randomly selected stage plus your earnings from the fifth stage.
Everybody ok so far? Leave time for questions.
You will receive instructions for each of the five stages, one after the other.
Stage 1: Piece rate Now I am going to explain stage 1. Your task in stage 1 is to solve correctly as many addition exercises as possible. To be more precise, you will have 2 minutes' time in order to solve as many additions of three randomly selected two-digit numbers as possible. The numbers are randomly picked by the computer software, whereby the numbers will be drawn from the interval of 10 to 99. You are not allowed to use calculators but you can use the provided scribbling paper for your calculations. You have to enter your answer on the decision screen and then click with the mouse on the "Confirm" button. When you enter an answer, you immediately find out on the screen whether it was correct or not. At the end of the 2 minutes you will be given a screen where you can see how many problems you solved correctly. If stage 1 is the stage selected for payment (among stages 1-4), then you will receive €0.40 for each correct answer. Your payment is not reduced when you enter a wrong answer. Directly before the start of this stage you will be given two minutes in order to familiarize yourselves with the screen: During this time you can solve addition exercises, which do not count for the payment. Afterwards, stage 1 will begin after a short break.
Stage 2: Tournament
Now I am going to explain stage 2. This stage is the same as stage 1, except that your payments will be computed differently. The computer will randomly match groups consisting of 6 participants, 3 of whom are men and 3 are women. Groups are randomly formed at the beginning of this stage and each participant stays in the same group until the end of the experiment. You will not find out the identity of the other participants in your group during or after the game, so that all decisions remain anonymous. If stage 2 is the stage selected for payment (among stages 1-4) then only the two winners in each group receive a payment. The two winners are the two group members who have entered the most correct answers. The two winners receive €1.20 per correct answer each, while the other four members do not receive any payment. In case of a tie, the ranking among the members with equal performances is determined randomly. You will not be informed about the outcome of the tournament until the end of the game.
Stage 3: Choice [Control treatment]
Now I am going to explain stage 3. As in stages 1 and 2, you will have 2 minutes' time in order to solve correctly as many addition exercises as possible. However, you must now choose yourself your preferred payment method for your performance in stage 3. You can either choose the Piece-rate payment as in stage 1 or the Tournament payment as in stage 2. If stage 3 is the stage selected for payment (among stages 1-4), then your payment is determined as follows:
• If you choose the Piece-rate payment, then you will receive €0.40 per correct answer • If you choose the Tournament payment, then you will receive €1.20 per correct answer, but only if you are one of the two winners of your group. Otherwise you receive nothing. In order to find the two winners we will compare your performance in stage 3 to the performance of the other five group members in stage 2. This guarantees that there will be still 6 people in each group. In case of a tie, the ranking among the members with equal performances is again determined randomly. The group composition (with 3 men and 3 women) is as in stage 2. If you choose the Tournament payment, you will not be informed about the outcome of the tournament until the end of the game. On the next screen you will be asked whether you want to choose the Piece-rate payment or the Tournament payment for your performance in stage 3. Afterwards you will have 2 minutes in order to calculate the sums of the two-digit numbers.
Stage 3: Choice [Preferential treatment]
• If you choose the Piece-rate payment, then you will receive €0.40 per correct answer • If you choose the Tournament payment, then you will receive €1.20 per correct answer, but only if you are one of the two winners of your group. Otherwise you receive nothing. In order to find the two winners we implement a new rule. In the Tournament, the number of every woman's correctly solved exercises is automatically increased by 1. Thus, in each group, all 3 women receive one additional point each, while the 3 men receive no additional points. As in stage 2, the two winners of the Tournament are then the two group members with the best performances (taking the additional point for women into account). We will compare your performance in stage 3 to the performance of the other five group members in stage 2 (also here we take on additional point for women into account). Comparing your performance to the performance of the other five group members in stage 2, guarantees, that there will be still 6 people in each group. The additional points are taken into account for the determination of the two winners, but not for the payment. In case of a tie, the ranking among the members with equal performances is again determined randomly. The group composition (with 3 men and 3 women) is as in stage 2. If you choose the Tournament payment, you will not be informed about the outcome of the tournament until the end of the game. On the next screen you will be asked whether you want to choose the Piece-rate payment or the Tournament payment for your performance in stage 3. Afterwards you will have 2 minutes in order to calculate the sums of the two-digit numbers. Now I am going to explain stage 3. As in stages 1 and 2, you will have 2 minutes' time in order to solve correctly as many addition exercises as possible. However, you must now choose yourself your preferred payment method for your performance in stage 3. You can either choose the Piece-rate payment as in stage 1 or the Tournament payment as in stage 2. If stage 3 is the stage selected for payment (among stages 1-4), then your payment is determined as follows:
• If you choose the Piece-rate payment, then you will receive €0.40 per correct answer • If you choose the Tournament payment, then you will receive €1.20 per correct answer, but only if you are one of the two winners of your group. Otherwise you receive nothing. In order to find the two winners we implement a new rule. In the Tournament, the two winners are determined as follows. In each group, one of the two winners is in any case the woman with the best performance (of all three women). The other winner is the group member with the best performance among the remaining members (i.e., excluding the bestperforming woman). In order to find the two winners we will compare your performance in stage 3 to the performance of the other five group members in stage 2. This guarantees that there will be still 6 people in each group. Let's go through some examples: If 2 girls are the best performers within a group then these two girls are the winners. If one girl and one boy are the best performers within a group then these two people are the winners. If 2 boys are the best performer within a group then only the better performing boy is the winner. The second winner is the best performing girl in the group. Therefore there will be always at least one girl among the winners and at most one boy. In case of a tie, the ranking among the members with equal performances is again determined randomly. The group composition (with 3 men and 3 women) is as in stage 2. If you choose the Tournament payment, you will not be informed about the outcome of the tournament until the end of the game. On the next screen you will be asked whether you want to choose the Piece-rate payment or the Tournament payment for your performance in stage 3. Afterwards you will have 2 minutes in order to calculate the sums of the two-digit numbers.
Expectations:
Before we are turning to stage 4, you are asked to evaluate your performance in stage 1 and stage 2. For each correct guess you will additionally earn €0.50. Here I show you how the decision screen will look like (point to the overhead projector). This slide refers to stage 1. First, you are asked for your belief concerning your ranking in the whole group. E.g. if you think that you have solved the most correct answers in stage one, than you click on the button saying "First place". The group composition is the same as in stage 2 and 3. Next you are asked to state your beliefs concerning your ranking within your gender. This means that a girl gives her ranking within the three girls of her group. It's not possible, e.g. to belief to be first ranked in the whole group and second ranked within your gender. -4) , then the two winners receive €1.20 per correct answer each, while the other four members of the group receive no payment. In case of a tie, the ranking among the members with equal performances is again determined randomly. Furthermore, the tournament in this stage also serves the purpose of determining the initial endowment of every group member in stage 5. This is done as follows: The two winners of stage 4 receive then in stage 5 an initial endowment of €3.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]; the other four group members (i.e., the non-winners) receive an initial endowment of €1.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]. At the end of this stage you will be informed about the outcome of the tournament (whether you have won or lost the tournament) and thereby about your initial endowment in stage 5.
Stage 4: Tournament [Preferential treatment]
Now I am going to explain stage 4. This stage is similar to stage 3. The group composition is also the same. There is only one difference between stage 3 and stage 4 which is that there is no decision between a Piece-rate payment and a Tournament payment. Instead all participants are paid according to a Tournament payment if stage 4 is the stage selected for payment (among stages 1-4). As in stage 3 all girls receive an additional point also in stage 4. The two winners receive €1.20 per correct answer each, while the other four members of the group receive no payment. In case of a tie, the ranking among the members with equal performances is again determined randomly. Furthermore, the tournament in this stage also serves the purpose of determining the initial endowment of every group member in stage 5. This is done as follows: The two winners of stage 4 receive then in stage 5 an initial endowment of €3.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]; the other four group members (i.e., the non-winners) receive an initial endowment of €1.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]. At the end of this stage you will be informed about the outcome of the tournament (whether you have won or lost the tournament) and thereby about your initial endowment in stage 5.
Stage 4: Tournament [Minimum quotas treatment]
Now I am going to explain stage 4. This stage is similar to stage 3. The group composition is also the same. There is only one difference between stage 3 and stage 4 which is that there is no decision between a Piece-rate payment and a Tournament payment. Instead all participants are paid according to a Tournament payment if stage 4 is the stage selected for payment (among stages 1-4). As in stage 3 at least one of the two winners has to be a girl. The two winners receive €1.20 per correct answer each, while the other four members of the group receive no payment. In case of a tie, the ranking among the members with equal performances is again determined randomly. Furthermore, the tournament in this stage also serves the purpose of determining the initial endowment of every group member in stage 5. This is done as follows: The two winners of stage 4 receive then in stage 5 an initial endowment of €3.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]; the other four group members (i.e., the non-winners) receive an initial endowment of €1.00 each [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]. At the end of this stage you will be informed about the outcome of the tournament (whether you have won or lost the tournament) and thereby about your initial endowment in stage 5.
Stage 5
In stage 5, the two winners of the tournament in stage 4 have an endowment of € 3 [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]; the non-winners have an endowment of € 1 [60 % thereof for participants in grade 8; 40 % thereof for participants in grade 5]. As in stages 1-4, you will have 2 minutes' time in order to solve correctly as many addition exercises as possible. The group composition (with 3 men and 3 women) is the same as before. Your payment is determined as follows: The group receives € 0.40 per correct problem solved within the group. Thus, everybody receives 40Cent/6=6.67 euro cent for each correct answer that a member of your group has entered in the 2 minutes. You can think of this like this: Your group forms a team. At the end we will count how many correct problems have been solved within the team. For each correct answer everybody will receive 6.67 euro cent. This means that all members of a group receive the same payment in this stage. Your payment in stage 5 is the sum of your endowment and your payoff from the performance of your group. At the end of the experiment you will be informed about the total performance of your group in this stage.
